MOTHERBOARD AND EXPANSION BOARD FOR 
PROVIDING SUCH MOTHERBOARD WITH SLOTS 



FIELD OF THE INVE NTION 

The present invention relates to a motherboard and an expansion board for 
providing the motherboard with at least one slot and, more in particular, to a 
motherboard complying with a first industry standard specification and an expansion 
board detachably connected to an edge of the motherboard such that the motherboard 
and expansion board constitute a motherboard assembly complying with a second 
industry standard specification when the motherboard and expansion board connect 
together. 

Related prior arts refer to as follows: the PCI-Riser standard specification of 
motherboard established by Sony Corp.; the NLX standard specification of 
motherboard established by Microsoft Corp.; and the ATX, Micro ATX and Flex ATX 
standard specifications of motherboard established by Intel Corp. 

B A C KGROUND OF THE INVENTION 

The current development for desktop computers gravitate towards the compact 
and light-weight in order to diminish manufacture cost and power consumption of the 
computers. Thereby, users can buy cheaper and more compact personal computers. 
Following the development trend of personal computers, the current development for 
specification of motherboard also gravitates towards the compact. For example, Intel 
Corp. early establishes the AXT standard specification, and later establishes the 
MicroATX and FlexATX standard specifications based on the consideration of 
position compatibility and, dimension diminishing of motherboards of the AXT 
specification. 
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Referring to FIG. 1, the\ dimension difference between the motherboards 
respectively complying with tha ATX, Micro ATX and FlexATX specifications is 



shown. As shown in FIG. 1 , the ^imension of the motherboard complying with the 
FlexATX specification is the least Vas the area marked FlexATX shown in FIG. 1), 
the dimension of the motherboard complying with the MicroATX specification is the 
next (as the area including the area marked FlexATX and the area with oblique lines 
shown in FIG. 1), and the dimension bf the motherboard complying with the ATX 
specification is the largest (as the area including the area marked FlexATX, the area 
with oblique lines and area with cross lin^s). 

10 Also shown in FIG. 1, the\length L ATX and width W ATX of the motherboard of the 

ATX specification are the longest and the widest, respectively. The length L Micro of 
the motherboard of the MicroATX specification is shorter than that of the 
motherboard of the ATX specification, and the width of the motherboard of the 
MicroATX specification is the same as that of the motherboard of the ATX 
15 specification. The length L Flex of tne motherboard of the FlexATX specification is 
shorter than that of the motherboard of the MicroATX specification, and the width 
W Flex of the motherboard of the FlexATX specification is more narrow than those of 
the motherboards of the ATX and IMicroATX specifications. In particular, the 
dimension of the motherboard complying with the FlexATX specification is variable. 
20 That is the length of the motherboard of the FlexATX specification can be reduced 
more as desired, and the width of the mbtherboard of the FlexATX specification can 
be extend to be the same as that of the motherboard of the ATX specification. 





In addition, the aforesaid specifications of motherboard also require the position 
f mounting holes of one motherboard where the mounting holes of the motherboard 

25 V /are provided for mounting the motherboard on the inner wall of a matched case. As 

\ 

shown in FIG. 1, white circles denote^ the position of mounting holes formed on the 
motherboard complying with the ATX W MicroATX specifications, and black circles 

r-, 

\ 

denote the position of mounting holes formed on the motherboard complying with 
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the FlexATX specifications Thereby, the motherboard of the FlexATX specification 
W^''!^ 0 ™ ^ e moun ted within a case matching the motherboard of the MircoATX or ATX 
specifications, and the motherboard of the MicroATX specification can be arranged 
within a case matching the motherboard of the ATX specification. 




x 



However, the tren& of desktop computers towards the compact also bring about 
negative effect, i.e., useable I/O slots provided by the compact motherboard are 



SA' \ decreased relatively. On aspect of user, when one user needs slots more than those 
provided by the compact motherboard to install expansion devices such as interface 





cards, he inevitably requiresUhe assistance of an expansion apparatus for increasing 
10 I/O slots of the compact motherboard. Prior arts regarding type, connecting manner 
and connecting position of an expansion apparatus for providing a motherboard with 
slots will be described as follows. 

Referring to FIG. iac-ding .o Sony's PCI-Riser standard specification, a 

motherboard 21 and an ^expansion board 22 of riser type for provided the 
motherboard 21 with additional slots 222 are shown. The connection relationship 
between the motherboard 21 and the expansion board 22 is also shown in FIG. 2. 
The motherboard 21 of the PCI-Riser specification is a compact motherboard. Thus, 
only one slot 211 is provided on\the motherboard 21. According to the PCI-Riser 
specification, when the motherboard 21 requires additional slots, the expansion board 
20 22 thereof is inserted into the slot 2l\ initially provided on the motherboard 21 via a 
bus 221 of golden-finger type to provide the motherboard 21 with the additional slots 
222. Obviously, when the motherboard 21 and the expansion board 22 connect 
together, the slot 211 provided on the motherboard 21 is inevitably sacrificed so that 
the slot 211 can not provide insertion of ^i interface card. Besides, note that the 
25 motherboard 21 and the expansion board 22\ are disposed perpendicularly from each 
other when they connect together. 

\ \ 

x \ Similarly, according to InteP^ FlexATX specification, when the motherboard of 

/ 
/ 
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the FlexATX specification requires additional slots, an expansion board of riser type 
c^n be inserted into \a slot initially provided on the motherboard to provide the 
motherboard with the additional slots. 




a / 



\ 

Referring to FIG. 3, according to Microsoft's NLX standard specification, a 
motherboard 31 and an expansion board 32 for provided the motherboard 31 with 
additional slots 322 are shown. The connection relationship between the 
otherboard 31 and the expansion board 32 is also shown in FIG. 3. The 
motherboard 31 of the NLX specification is a compact motherboard. The 
motherboard 3 1 provided with a bus 3 \l of golden- finger type at an edge of itself. 
tO According to the NLX specification, when the motherboard 31 requires additional 
slots, the expansion board 32 is connected to the bus 311 via a connector 321 of itself. 
Note that the motherboard 31 and the expansion board 32 are disposed 

perpendicularly from each other when they connect together. 

\ 

However, through the description of prior arts, it is obvious that, to date, no 
15 expansion board for providing a motherboard with slots is connected in parallel to an 
edge of the motherboard. That is, to date, no expansion board for providing a 
motherboard with slots is disposed in parallel with the motherboard when they 
connect together. 

Accordingly, the invention is motivated towards providing an expansion board 
20 detachably connected in parallel to an edge of a motherboard. By the expansion 
board according to the invention, a motherboard with a little dimension can be 
extended to be a motherboard assembly with a large dimension such that the 
motherboard assembly can be arranged within a case matching a motherboard with a 
dimension the same as that of the motherboard assembly. This approach of the 
25 invention really manifests the advantage of compatibility between motherboards of 
various specifications. With the invention, if one user considers future expansibility 
of a computer at the time buying the computer, he can buy a case with a large 
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dimension and a motherboard, according to the invention, with a little dimension to 
constitute the computer as desired. Further, the user can connect an expansion board 
according to the invention to an edge of such motherboard to make full use of the 
space of the case if needed. The user, who has bought a computer including a case 
and a motherboard with a large dimension, can update the computer, if needed, only 
by replace the motherboard with the large dimension by a motherboard, according to 
the invention, with a little dimension to reserve the future compatibility of the 
updated computer. 

In addition, on aspects of designer and manufacturer, if designer and 
manufacturer develop a motherboard with a large dimension into a motherboard 
assembly, that is, including a motherboard with a little dimension and an expansion 
board according to the invention, they only modify the motherboard with the little 
dimension without the need to vary the configuration of the expansion board when a 
motherboard device on the motherboard, such as a CPU or a chipset, needs to be 
upgraded. Obviously, this approach can give the motherboard with convenience for 
design and manufacture, and conform to the requirement for reducing the cost of 
computer corresponding to the trend of low price computer. 

Besides, most of present-day motherboards need to include the industry 
standard interface specifications that current expansion devices still follow, e.g., the 
ISA interface specification, the PCI interface specification, the AGP interface 
specification, the USB interface specification, the AMR interface specification, etc. 
However, as the development of desktop computers gravitate towards the compact, 
the expansibility of the computers is sacrificed. Accordingly, another objective of 
the invention is to provide a motherboard complying with a first specification and an 
expansion board for providing the motherboard with slots. In particular, an interface 
specifications, which one of the slots provided by the expansion board follows, is not 
followed by the motherboard. Obviously, this approach can increase the 
expansibility of the motherboard. 



4ASUSTEK/199923US, 99-22us 



5 



SUMMARY OF THE INVENTION 



It is an objective of the invention to provide a motherboard complying with a 
first industry standard specification and an expansion board for providing the 
motherboard with at least one slot. In particular, the expansion board is detachably 
5 and connected in parallel with the motherboard. The expansion board and the 
motherboard constitute a motherboard assembly complying with a second industry 
standard specification when they connect together. Moreover, there is a position 
compatibility existing between the first specification and the second specification. 
Whether or not the motherboard connects with the expansion board, the motherboard 
10 (or the motherboard assembly) can be installed within a case matching a motherboard 
of the second specification and, thereby, the advantage of the compatibility between 
the motherboards of the first and second specifications can be manifested. 

It is another objective of the invention is to provide a motherboard complying 
with a first industry standard specification and an expansion board for providing the 
15 motherboard with at least one slot. In particular, an interface specification, which 
one of the slots provided by the expansion board follows, is not followed by the 
motherboard and, thereby, the expansion board can increase the expansibility of the 
motherboard. 

According to a first preferred embodiment of the invention, a motherboard 
20 assembly includes a motherboard complying with first industry standard 
specification and an expansion board for providing the motherboard with at least one 
slot. The expansion board is detachably connected to the motherboard. When the 
expansion board is connected to the motherboard, the motherboard assembly 
complies with a second industry standard specification. In an embodiment, the first 
25 industry standard specification is the FlexATX specification, and the second industry 
standard specification is the MicroATX specification. In another embodiment, the 
first industry standard specification is the MicroATX specification, and the second 
industry standard specification is the ATX specification. 
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According to a second preferred embodiment of the invention, a motherboard 
assembly selectively complies with a first industry standard specification, a second 
industry standard specification and a third industry standard specification. The 
motherboard assembly includes a motherboard complying with the first industry 
5 standard specification, a first expansion board, detachably connected to the 
motherboard, for providing at least one first slot, and a second expansion board, 
detachably connected to the first expansion board, for providing at least one second 
slot. When the first expansion board is connected to the motherboard, the 
motherboard assembly complies with the second industry standard specification. 
10 When the second expansion board is connected to the first expansion board and the 
first expansion board is connected to the motherboard at the same time, the 
y motherboard assembly complies with the third industry standard specification. In an 

p embodiment, the first industry standard specification is the FlexATX specification, 

'•'fed' 

«Q the second industry standard specification is the MicroATX specification, and the 

i4 15 third industry standard specification is the ATX specification. 

The advantages and spirit of the invention will be rendered more 
!if comprehensible by the following recitations accompanied by the appended drawings. 



BRIEF DESCRIPTION OF THE APPENDED DRAWINGS 

FIG. 1 is a diagram schematically showing the dimension difference between 
20 the motherboards complying the ATX, MicroATX and FlexATX specifications, 
respectively. 

FIG. 2 schematically shows a motherboard 21 complying with Sony's PCI-Riser 
specification and an expansion board 22 for providing the motherboard 21 with 
additional slots 222, and also shows the connection relationship between the 
25 motherboard 21 and the expansion board 22. 
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FIG. 3 schematically shows a motherboard 31 complying with Microsoft's NLX 
specification and an expansion board 32 for providing the motherboard 31 with 
additional slots 322, and also shows the connection relationship between the 
motherboard 31 and the expansion board 32. 

FIG. 4 shows a motherboard 41 and an expansion board 42 for providing the 
motherboard 41 with at least one slot 422 in accordance with the first preferred 
embodiment of the invention. 

FIG. 5 shows a motherboard 51 5 a first expansion board 52 for providing at least 
one slot 522, and a second expansion board 53 for providing at least one second slot 
532 in accordance with the second preferred embodiment of the invention. 



DETA I LED DESCRIPTION OF THE INVENTIO N 

\ The present invention \s to provide a motherboard complying with a first 

)p\mdustry specification and an expansion board for providing the motherboard with at 
p "'Vteast one slot. In particular, the expansion board is capable of connecting in parallel 
/ with the motherboard so as to assemble into a motherboard assembly complying with 
a second industry standard specification. Whether or not the motherboard connects 
with the expansion board, the motherboard (or the motherboard assembly) can be 
installed within a case matching a motherboard of the second specification and, 
thereby, the advantage of the compatibility between the motherboards of the first and 
second specifications can be manifested. \ It is obvious that this approach gives one 
user with much convenience when he needs to buy or expanse a computer system. 
This approach also gives the motherboard \vith much convenience on manufacture 
and design such that the manufacture cost of )|ie motherboard can be reduced. 

In the following detailed description of the present invention, several preferred 
embodiments are set forth in order to provide a thorough understanding of the present 
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Referring to FIG. 4, a motherboard assembly according to a first preferred 
embodiment of the invention is disclosed. The motherboard assembly includes a 
motherboard 41 complying with a first industry standard specification and an 
expansion board 42 for providing the motherboard 41 with at least one slot 422. The 
expansion board 42 is detachably connected with the motherboard 41. In particular, 
the motherboard assembly complies with a second industry standard specification 
when the motherboard 41 connects with the expansion board 42 together. 

For the purposes of connecting the motherboard 41 and the expansion board 42, 
the motherboard 41 ? at a first edge 412 thereof, is provided with a first connection 
device 411, and the expansion board 42, at a second edge 423 thereof, is provided 
with a second connection device 421 for making connection thereof to the first 
connection device 411. When the expansion board 42 is connected to the 
motherboard 41, the second edge 423 is adjacent to the first edge. This can also 
enhance the support of the motherboard 41 for the expansion board 42 when the 
motherboard 41 and the expansion board 42 connect together. 

In an embodiment, the first industry standard specification is the FlexATX 
specification, and the second industry standard specification is the MicroATX 
specification. That is the length L 41 of the motherboard 41 conforms to the length 
L Flex established in the FlexATX specification, and the length combining the length 
L 41 of the motherboard 41 and the length L 42 of the expansion board 42 conforms to 
the length L Micro established in the MicroATX specification. Moreover, the width W 41 
of the motherboard 41 and the width W 42 of the expansion board 42 both conform to 
the width W AXX established in the ATX specification (or the MicroATX 
specification). 

In another embodiment, the first industry standard specification is the 
MicroATX specification, and the second industry standard specification is the ATX 
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specification. That is the length L 41 of the motherboard 41 conforms to the length 
L Micro established in the MicroATX specification, and the length combining the length 
L 41 of the motherboard 41 and the length L 42 of the expansion board 42 conforms to 
the length L AXX established in the ATX specification. Moreover, the width W 41 of the 
motherboard 41 and the width W 42 of the expansion board 42 both conform to the 
width W AXX established in the ATX specification. 



^^In an embodiment, the first connection device 411 is a bus of golden-finger type, 

>■ \ 

J J (\ artdf'the second connection aevice 421 is a female connector adapted to the bus of 
* / golden-finger type, as shown m FIG. 4. 

10 In another embodiment, the first connection device 41 1 is a male connector, and 

the second connection device 421 is a female connector adapted to the aforesaid male 
connector. 

\ 

\ 

ft \ In another embodiment, the second connection device 421 is a male connector. 
^^|)an(l>the first connection ^device 411 is a female adapted to the aforesaid male 
15 /connector. 

In an embodiment, the connection device 411 includes the buses and signal lines 
employed in a general computer system, such as the ISA bus, the PCI bus, the AGP 
bus, the USB bus, the AMR bus, the I2C bus/SMBUS series interface, the LPC (Low 
Pin Count), the hardware monitor control/sensor signal, power, etc. 



201 The invention is also to providfe a motherboard complying with a first industry 

\ \standard specification and an expansion board for providing the motherboard with at 



-yV y\ lpkst one slot. In particular, an interface specification, which one of the slots 
^ /provided by the expansion board follows, is not followed by the motherboard and, 
thereby, the expansion board can increase the expansibility of the motherboard. To 
25 achieve the purpose, in an embodiment, \ the first connection device 411 and the 
second connection device 421 include aYfirst bus, respectively. The slots 422 
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\includes a slot following second bus. The expansion board 42 further includes a 
^cohversion device (not shown) for performing the conversion between the first bus 
and the second bus. For example, the first bus is the PCI bus, the second bus is the 
ISA, and thus the conversion device is for performing the conversion between the 
PCI bus and the ISA bus. Vhis approach can make the connection of the 
motherboard 41 to the expansion^ devices with the buses that the motherboard 41 
does not follow. In addition, the buses designed into the first and connection devices 
(41 1 and 421) can be decreased to reduce the manufacture cost of the motherboard 41. 

Referring FIG. 5, a motherboard assembly according to a second preferred 
embodiment of the invention is disclosed. The motherboard assembly selectively 
complies with a first industry standard specification, a second industry standard 
specification and a third industry standard specification. The motherboard assembly 
includes a motherboard 51 complying with the first industry standard specification, a 
first expansion board 52 for providing at least one first slot 522, and a second 
expansion board 53 for providing at least one second slot 532. The first expansion 
board 52 is detachably connected to thee motherboard 51. Moreover, when the first 
expansion board 52 is connected to the motherboard 51, the motherboard assembly 
complies with the second industry standard specification. The second expansion 
board 53 is detachably connected to the first expansion board 52. Moreover, when 
the second expansion board 53 is connected to the first expansion board 52 and the 
first expansion board 52 is connected to the motherboard 51 at the same time, the 
motherboard assembly complies with the third industry standard specification. 

For the purposes of connecting the motherboard 51 and the first expansion 
board 52 and connecting the first expansion board 52 and the second expansion board 
53, the motherboard 51, at a first edge 512 thereof, is provided with a first connection 
device 511, and the first expansion board 52, at a second edge 524 thereof, is 
provided with a second connection device 521 for making connection thereof to the 
first connection device 511. The first expansion board 52, at a third edge 525 thereof, 
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is also provided with a third connection device 523, and the second expansion board 
53, at a fourth edge 533 thereof, is provided with a fourth connection device 531 for 
making connection thereof to the third connection device 523. When the first 
expansion board 52 is connected to the motherboard 51, the second edge 524 is 
adjacent to the first edge 512. When the second expansion board 53 is connected to 
the first expansion board 52, the fourth edge 533 is adjacent to the third edge 525. 

In an embodiment, the first industry standard specification is the FlexATX 
specification, the second industry standard specification is the MicroATX 
specification, and the third industry standard specification is the ATX specification. 
That is the length L 5I of the motherboard 51 conforms to the length L Flex established 
in the FlexATX specification, the length combining the length L 51 of the motherboard 
51 and the length L 52 of the first expansion board 52 conforms to the length L Micro 
established in the MicroATX specification, and the length combining the length L 51 
of the motherboard 51 with the length L 52 of the first expansion board 52 and the 
length L 53 of the second expansion board 53 conforms to the length L AXX established 
in the ATX specification. Moreover, the width W 51 of the motherboard 51, the width 
W 52 of the first expansion board 52 and the width W 53 of the second expansion board 
53 all conform to the width W AXX established in the ATX specification. 



In an embodiment, the firs\ connection device 511 and the third connection 
/ dejrfde 523 are a bus of golden- ftoiger type, respectively. The second connection 
device 521 and the fourth connection device 531 are a female connector adapted to 
the bus of golden-finger type, respectively, as shown in FIG. 5. 

In another embodiment, the first connection device 511 and the third connection 
device 523 are a male connector, respectively. The second connection device 521 
and the fourth connection device 53 1 are a female connector adapted to the aforesaid 
male connector, respectively. 

In another embodiment, the second connection device 521 and the fourth 
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connection device 531 are a male connector, respectively. The first connection 
device 511 and the third connection device 523 are a female adapted to the aforesaid 
male connector, respectively. 

In an embodiment, the first connection device 511 and the second connection 
5 device 521 include a first bus, respectively. The slots 522 includes a slot following a 
second bus. The first expansion board 52 further includes a conversion device (not 
shown) for performing the conversion between the first bus and the second bus. 

In addition, the expansion board of the invention can be replaced by a test 
apparatus for testing the motherboard of the invention by using the buses and signal 
lines providing on in the first connection device of the motherboard. Obviously, the 
motherboard according the invention can give convenience when it is tested by using 
the aforesaid test apparatus. 

To sum up, the distinct features and advantages of the present invention are 
listed as follows: 

1. when the motherboard and the expansion board, according to the invention, 
connect together, they are parallel from each other rather than perpendicular 
from each other; 

2. the motherboard, according to the invention, complies with a first industry 
standard specification, and combines with an expansion board into a 

20 motherboard assembly complying with a second industry standard specification 

such that the motherboard and the motherboard assembly both can be arranged 
within a case matching a motherboard of the second specification to manifest the 
advantage of compatibility between the motherboards of the first and second 
specifications; 
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3. the motherboard the expansion board, according to the invention, can be 
designed and manufactured^ into the motherboard assembly and, thereby, only 

7 i \, \ 

^ yp motherboard needs to be modified without the need to vary the configuration 
of the expansion board when 4 motherboard device on the motherboard needs to 
be upgraded; 




4. according to the invention, an interface specification, which one of the slots 
provided by the expansion board follows, is not followed by the motherboard 
and, thereby, the expansion board can increase the expansibility of the 
motherboard; 

10 5. according to the invention, the expansion board can be replaced by a test 
apparatus for testing the motherboard by the buses and signal lines provided in 
the first connection of the motherboard; and 



6. according to the invention, the cost of the motherboard can be reduced during 
design, manufacture, maintain and test. 



15 While the invention has been described in some preferred embodiments, it is 

understood that the words which have been used are words of description rather than 
words of limitation and that changes within the purview of the appended claims may 
be made without departing from the scope and spirit of the invention in its broader 
aspect. 
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